N-methyl-D-aspartate treatment increases circulating adrenocorticotropin and luteinizing hormone in the rat.
Excitatory amino acids have been known to increase pituitary secretion of LH in vivo and are probably involved in the neuroendocrine regulation of the hypothalamic-pituitary-gonadal axis. We have found that systemic administration of the excitatory amino acid agonist N-methyl-D-aspartate (NMDA) evokes a transient and profound increase in circulating levels of ACTH as well. Treatment of adult male Long-Evans rats with NMDA (30 mg/kg, sc) maximally increased plasma ACTH and immunoreactive beta-endorphin from 7-15 min after injection, and levels of both remained significantly elevated until 60 min into the time course. Corresponding increases in corticosterone were observed 15 and 30 min after treatment, while LH, similar to other pituitary hormones, was increased from 7-30 min after NMDA. Stimulation of the pituitary-adrenal and pituitary-gonadal neuroendocrine axes by NMDA was monitored in subsequent studies by plasma ACTH and LH, respectively; both were increased in a dose-related manner after the administration of 3-60 mg/kg NMDA, although stimulation of ACTH (800%) was more pronounced than that of LH (200%). The increases in ACTH and LH due to NMDA were inhibited by pretreatment with the competitive NMDA antagonist (+/-)3-(2-carboxypiperazin-4- yl)propyl-1-phosphonic acid, CPP (6 and 10 mg/kg, ip, for 21 min); by contrast, dexamethasone pretreatment (50 micrograms/kg, ip, for 4 h) blocked only the NMDA-evoked increase in circulating ACTH. These findings indicate that an NMDA receptor mechanism might be involved in the acute activation of the hypothalamic-pituitary-adrenal axis in the rat.